General
Mps were recorded on a Köfler block and are uncorrected. IR spectra were recorded on a Perkin Elmer FT-IR Spectrophotometer (Spectrum BX II) as KBr pellets. 1 H and 13 C NMR spectra were obtained in CDCl3 on Bruker AV-300 (300 MHz), Bruker DPX-300 (300 MHz) spectrometers using TMS as an internal standard. Mass spectra were acquired on a Waters Xevo G2QTof HRMS spectrometer. Analytical samples were dried in vacuo at room temperature. Microanalytical data were recorded on a Perkin-Elmer 2400 Series II C, H, N analyzer. Column chromatography was performed on silica gel (100-200 mesh) using petroleum ether (60-80
• C) and petroleum etherethyl acetate mixtures as eluents. TLC was done with silica gel G. The microwave assisted reactions were performed on a microwave oven (LG, DMO, Model No. MG-556P, 900 Watt) and mono-mode microwave reactor (manufactured by CEM, Discover, USA). X-ray crystallographic studies were done by using a Bruker APEX II single crystal X-ray diffractometer.
General procedure for synthesis of bis-β-aryl-β-mercaptoalkanones (3/5/8/10)
'-Dibenzylidenealkanones (1/4/9, 1 mmol) was thoroughly mixed with neutral alumina (4 g) with added anhydrous K2CO3 (2 mmol) or amberlyst-15 (80 mg). The mass was cooled at 15 °C and thiophenol (2, 2 mmol) was added to it keeping the temperature constant.
The resulting mixture was kept at 15 °C for 4 h under closed condition. The solid was then washed thoroughly with dichloromethane and the concentrate of the washings was subjected to column chromatography over silica gel using petroleum ether-ethyl acetate mixtures as eluents to get the bis-β-aryl-β-mercaptoalkanones (3/5/8/10).
General procedure for one-pot synthesis of bis-β-aryl-β-mercaptocyclohexanones (5/8) from cyclohexanones:
A mixture of cyclohexanone (6, 1 mmol) and aromatic aldehyde (7, 2mmol) was thoroughly ground over neutral alumina (4 g) with added anhydrous K2CO3 (1 mmol) or amberlyst-15 (80 mg) and the resulting powder was subjected to microwave irradiation at 540 W for 5 min (temp.
120-125°C). After cooling the mass at 15 °C, thiophenol (2, 2 mmol) was added to it keeping the temperature constant and thoroughly mixed. The mixture was kept at 15 °C for 4h under closed condition. The solid was then washed thoroughly with dichloromethane and the concentrate of the washings was subjected to column chromatography over silica gel using petroleum etherethyl acetate mixtures as eluents to get the bis-β-aryl-β-mercaptocyclohexanone (5/8) in pure state as a single diastereomer , 127.4, 127.6, 127.7, 128.5, 128.9, 132. 9, 133.9, 140.7, 204.5 9, 52.7, 57.3, 126.6, 127.0, 127.9, 128.0, 128.6, 132.4, 134.7, 142.0, 208. 1, 32.1, 40.9, 52.1, 56.1, 127.4, 128.0, 128.6, 129.2, 132.3, 132.7, 133.8, 140.4, 208.8 . HRMS: m/z Calcd. for C33H30NaCl2OS2 (M+Na) + : Calcd: 599.1013; Found: 599.1005.
Crystallographic Data Collection and Refinement
A suitable single crystal of compound 3a (crystallized from acetone-petroleum ether) was mounted on a thin glass fibre with commercially available super glue. X-ray single crystal data collection was performed at room temperature using "Bruker SMART" diffractometer, equipped with a normal focus, sealed tube Xray source with graphite monochromated Mo-K radiation ( = 0.71073 Å). The structure was solved by SHELXS 97. Structure refinement was carried out using SHELXL 97. The relevant data are given in Table   1 (CCDC 1582432) contains the supplementary crystallographic data. These data can be obtained free of charge from the Cambridge Crystallographic Data Centre. A suitable single crystal of compound 5b (crystallized from acetone-n-hexane) was also analysed using similar method (CCDC 1419463). Table 2 contains the data obtained. 0.317/-0.390
A suitable single crystal of compound 8a (crystallized from acetone-n-hexane) was also analysed using similar method (CCDC 1419467). Table 3 contains the data obtained. Optimised structure for the transition state leading to the dlisomer of 3a
Electronic and thermal free energy: -5202314.106228 kJ mol -1 Optimised structure for 5a
Electronic and thermal free energy: -5507031.439529 kJ mol -1 Optimised structure for 5′a
Electronic and thermal free energy: -5507037.598953 kJ mol -1 Optimised structure for 11a
Electronic and thermal free energy: -3860486.743792 kJ mol -1
